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STUDY AND BUILD TURBO-GENERATOR FOR VIHICLE
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STUDY AND BUILD TURBO-GENERATOR FOR VIHICLE EXHAUST ENERGY

RECOVERY

Prasert Nonthakarn SutapornGetpun and Rungrote Jeendoug

ABSTRACT

At present, most automobile exhaust was considered waste or useless, derived from
engine combustion energy. Therefore, our research staffs were interested in investigating
methods of making use of such energy or make it usable with an application of conversion of
pressured exhaust energy into electric power by using exhaust power to drive turbine and use it
to drive generator by electromagnetically inducing to produce electric current.

Turbo generator design and materials used are commercially available simple
equipment. The engine of choice in the experiment was of vehicle diesel engine with 2,500 cubic
centimeter capacity as this capacity was popularly pick-up used among general drivers.
Furthermore, turbo and electricity alternator in the experiment were selected based on their
popular use.

Based on experimental turbo generator derived energy from vehicle exhaust to produce
electricity, it could be clearly demonstrated that the turbo generator set constructed was of
practical use. When the experimental set practically installed at the exhaust manifold it could be
employed and was in accordance with generally theoretical principles. When engine run at its
high speed, it would also produce high pressured exhaust and high electric voltage as well. By
tentative operation of the engine at low speed (750 rpm), it yielded no electricity and when
generates the engine operated at the speed of 1,500 to 4,000 rpm, its electricity was generated as
12.01 to 15.07 volt respectively. Therefore, it was potential to use instead of common alternator

at which produced electricity voltage in the range of 12-14 volt.

Keywords: Turbo generator, Automobile exhaust, Generator
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Abstract

Typically, vehicle exhaust has no value and is discarded uselessly into the environment. Therefore,
a conversion of this useless exhaust into valuable electrical energy will reduce the demands on the
charging system, in addition to minimizing pollutants released into the environmental surroundings.
The vehicle electrical system can be powered by recovering existing energy from the vehicle’s fuel
combustion. Therefore, this research will help to reduce fuel consumption and reduce pollutants
from exhaust. This research aimed to design an electrical-generation system using the exhaust gases
of vehicle combustion and converting the exhaust gas power into mechanical and finally into
electrical power. The pressure and flow from exhaust gases of engine combustion are changed into
the form of electrical energy. Various components are assembled as a unit, and its design was
intended to be suitable for use in actual situations with internal combustion engines of vehicles. Its
main component was an energy conversion set intended for transformation of heat energy and
energy flow of exhaust gas into electricity energy by a set of turbo-generators. The main
component in the unity conversion to convert exhaust gas energy transform to electrical energy by
converting the flow of the exhaust gas to electrical energy by use of turbo-generator. The system
automatically adjusts the power generated to suitable levels with an inverter. The design steps
were performed by computational fluid dynamic simulation (CFD) in order to investigate the
important output values. The flow angle at the inlet of the impeller and the flow angle of relative
velocity at the outlet were continuously monitored to obtain maximum torque at the angle of 30°
and 60° respectively. The prototype design can be used to generate a maximum power output of
approximately 502 watts when operating at the tailpipe exhaust mass flow rate of a 1.8 liter
gasoline engine. In conclusion, this research will help to reduce the fuel consumption and reduce
pollution from exhaust simultaneously
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